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•====; (541i Title: METHOD OF ENCAPSULATING METAL COMPLEX WITHIN LIPOSOMES 

(57) Abstract; It is intended to provide a method of constructing tiplosomcs having a complex of a mctaJ radioactive nuclear seed 
^ having a short half-life (for example, '^c) and GD encap?ulat^^^ a practically available radiochemical yield and 7»u- 

^ rity. Namely, a method of prpduciiig liposomes having a short^^ nuclear seed and ethyicmdicysteinc (CD)^ 

^ encapsulated therein which comprises mixing a complex of the ishort half^life metal radioactive nuclear seal and:N-(2(lH>pyrroly)- 
inethyl)]-N' -(4-penten-3-on&>2)ethane-1,2-diainine and iiposomcs having ethylenedicysieinc (CD) encapsulated theiein and incu- 
ts bating the same is provided. 

QN-[2(lH-ea»;;U;t^/U)).NM4-^>i^>.3-:*->-2)X5i>.U^^^ X^U>vX-xV> (CD) « 



WG 03/072142 fCI/JPOmjOM 

^^mn. '^cfj:'if(om¥Wim^mmi^mt^^ui^i:^;^T^'^ (cd) 
t<D^i^^mAvtcv ^y-j>^(omik:^mm-ri>,o x*)wm\^ti. N-[2(iH-f 

-99m Cnc) tt. ji|^^efKlig§J>fci^iit»i (6^Pb^) t y||©ac^>V^- (HlkeV) 




WOtt3/072142 ^- ■' ■ i'^::: ■ ■■ PGt/JP03/02034 

u;5-u '"Re-CD T4?y-Afm^. 

li$-e:5E^^A-C«. ttA^^fi 3.2%i^b<fed^ofc^^36^t>, «»Re-€D ■ . ; 

.. • . 2 . " 



wo b3/072i4i r P&t/jpQsmaik 

^^p^h^ ""Ga is J;T/ '"In-oxine ^^{c^Srf^L. NTA fy^ D iKy- A ^ ^ i/:3|r 

A:^^i^VN^S[i^ L-C. |i^^-efc;5 '»T'c-hexameth^i ^ 

\pr(>pyleneaBiiTie oxime^ ('^^lIc-fflljPAp)^ ^ l) /Ky— A 2:>f y'^Si^v 

^m^^'^immt cd t ©^ji^sr^ALrc 4?y-ASrf^^ 

-(4-<^'X>-3-:^->-2)ai^V-l,2-i^T5>' (HRP20) (03;) %®^^^?- 
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wo 03/072142 PCT/JP03/02034 

, SB*>; WttM t N-[2 (IH- f n y /l^pi 5^ 

^^j^&jgi^i^st^^^^ (CD) tiDmi^^mxvtcv^y 

L < (i.'^c-N-C2(llf-lf n ]) )Vy^ ^/V)]-N' -(4— <>'X>-3-:^>-2)^;5' 

Ji^%^^i^T^i'i:3^5^wi/v?;=^x^^^ (CD) MAy^y— i^t^riS^U -fi^ 
Wz^^^^^^Lh-^-^. »^c-3i5"^vi?;^7"-f>' (CD) ^#:^Ay:^y 

^*#8ao?S»i<^ll^i;i^ N-[2(lH-lf P y/W;^f^ 

V (CD) MAy fe^^i^^^^^ >r v:^r.:-<- DiHit 

^H'S^^^^^i^JgS^^S^*^^ (CD) t<^^#:i£:»A 

U^t y ;Ky ^ Ai^ii^^li^,^^^ " -. 

L < ft. 'n<r-N-[2 (ilf-l^ii ^/V) - (4-^:^x >'-3-;^->'-2) ^ 

2-^?T ^i^t oc^i^^-t^A^^f (c D) $tA y jf?y — A t -< 

4 



Wb 03/02142. l*CT/j9*3/te03it; 

(CD) ;:ii5^^i^v^^X-ri^ (CD) ^Ki^-A ; 

/v)]-N' -(4-^">x>-3-:*->-2) 31 ^ y-\, %-X/r ^ l^h<ry^^ :i>^^^^ h 

{mmt:?^^u:^'^7.y'^> (CD) i:<omt^^kp<LftV'^y--i^<omm:^^ 

@ 2;W:> "Re-CDE^Alfe (A) "'In-NTA (D|B<fl[^3S5^^& CB) ^^1:; 

A,:'^e:0$!^^ixi^ -y ■ 'y'ypfiy '' 

0 i^rt^i ioojti; life t^<^^ ^ "T'c «g#®sa*<K¥^«iiifiat©i^r^^^isS:^i:» 

(A) RP-I#LC?feif*M©**Tc-HMPAO; 

(B) RP-HPLCifi^^<^*^c-HMPAO; 

(C) RP-HPM::^;^M0? '*TcHJRP2O; 

(D) RP^HPLC^iffe® '*Tc-MRP20 ; 



wo 03/072142 , . . PCT/JP03/02034 

O : 25*0, □ : ZTC ' 
@5ri. "Tcr-HMPAO (A) ^^X/ '*Tc-MRP20 (B) t CD (Dm^^^^}it-B<D 

•.m^-To ■• - ' • 

O : RP-HPLC ^ ; 

O : RP-HPLC )^ig^<^ ^^*:<i: <D?^ : ■ 

geri. 'nc-HMPAOSr^vNTfiilLfc'*Tc-cD j;/}?y-A r-rcOMPAO-cD y 
, mrn. '«Tc-MRP2o^ffivNTiiMUfc'nc-<:D y^Hy-A ("tc(mrp2o)-cd y, 

;afy>-A) <D{H^m<OEP:^mi^^ (A) t RP-HPLC (B) ^:g^i-„ 

A :'nc/GSH y^y-A ; 

■ : 'nc(HMPAO)-CD y ^y— A : 

• : '^c(iBiP26)-(a) y d«y— A : 

m : »*TcaffliPAo)-cD V My-J^l^^m ; 
□ mm) : '»Tc<Mra»2o)-<3) 9 ^y-A^^ii ; 

01 OFi. '«-Tc(MRP20)-€D y Ji<y-ASr-7!>;^{cS-^^. ^^#»$ttyt:8ctt 
|B(Z>H>(A) i RP-HPLC (B) W^^-W^m^^-f-. 

D) t<0$g#:S:itAbfcy:3^*y-Ao^jt;&-^|4, 

N-[2(lH-fP y ^/Wl-N* -(4-^i^7^i/-3-:*-:/-2)3^^ i^-l, 2-v?r $ i^i 

•■6- 



; wo 03/072142 . PCr/^3/»2034 

(Dmwt. 3^5^V'i^v^;^x>r>' (CD) mAv^y-j^t^mi^u 

/l^)]-N' -(4-^>'7">'-3-:tV-2)3ii?V-l,2-v^r^>' (MRP20) t<0^m'i. M 



wo 03/072142 PCT/JP03y02034^ 

5^ V. Jlt;;itbP, <o0^^*:«i ^T^mifh^^Wicmt. U < 
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wo 03/072142 PCT/JP03/02034 

5'u:/v?xx-r:/ (CD) i:©^#:^#A>fcyjKy-A^M3t-rs;i^i)J-^t 

(CD) (Dmi^^mx vi^ V >J^y- Afi, M¥^«^Jg:^tt:ra m:^t3:. 

jhi>m^um^mnmmmt^ ly (cd) i:<^^#^£ritAbfc 
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MoSS-^A»«; ^'t- i 9 m^fe 5 ii^^AlC^ b 0 . 1 m g ~ 1 g 
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■.o ■ . ■■ ;- 



"TcO^-^tt, '%o/**"Tc v^ic^;^— (Ultra Techne Kow, $$—Tr^ y h 



II 




• ^yV-V;'- ■ PCT/JP03/02D34 

o-7hi?'^7'f— (TLC). :J^n-=5'h^*'7:7^— (PC), -fe/vp— ;^T-fe7^ 

-b^n^^fe m '!&i^s-msmmm^^-^y^'7^>i- crp-hplc) <s:ii 

■ 3;v JJ^JVQg)^^ ttMerck^i^y :«7^/W (Silica gel 

• ^ ^ ^ -yVfOiS-e-^JI (4 : 1) TJHH LfCo PC {4 Whatman tt^f (No. 1) $r 

'^y^T:^^) tr^li^. (ImA/ciiO -C 25 :»-^j|ci[i^^l^-HPIX: tt^ : 

^ ^ ^ b .^^^ ^ — :(ARC-380M, Alpka) -t^ipj;^ £. /^^K^^^fe^^te / . V 

O-Snd/mins ^i8#ti (A)-^^^ 

• ^y.^ : ;2 . Ci) MRP20 :<?>^^ 
. ; N.NV-ethyleii.e dicysteine (CD) CD-a-J^^ !: ^ 

( Slbpdeau et alv Canadian J 45:49-^52, 1967 ) » ; L-thioproline 

(thlaz61idinfe-4-c^boxyl^6^ 

Jl- [2 (lIhmolyiMetM)3^\ - 

igO; 257-264, 1991) „ Pyrrole-2-aldehyde h ethylen diamine ^T:^ Y--^ V)) A^; 
•tcJStiJ LT't'^#:^#fc„ J^CV^-e^" acetorie^^T-fe f h y ^l^l^i? 
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wo 03/072142 , PCT/JP03/02034 

-/V =5:1) I|51^15.9%, il!^74-75^ iX 

3. »°'Tc-HMPAOfeJ:t)^'^Tc-W20(D-^l^ . 

""Tc-HMPAO ("'"Tc-hexfflnethyl propyl eneamine oxime) (4 B^^pi 'yy -i "^J^v^ 
'y^lt^h^l^'^i^f^^ y \' ( Cerebrotec ( S It ^ ^ ) . Nycomed Amersham 
International) i o TpM Vfc„ 5^ f '^cO,-:gfeW:^:Bfc?IC^^Jll;tv .^^ 

«*»Tc-MRP20 ttMRP20 (ZJa^iJ' 7 — /l'^ (17mH) 190 /t 1 hWC%—7^:^<0 0. OIN 
HCl^ (1-35M) IOazI 5r?SSlU itllC "TcO*-^ 200//! Sr:to^MT- 15 

#e>tT/fc'*"Tc^^*: (^-Tc-HMPAO. «»Tc-MRP20 *5 j:TJ5'«-Tc-CD) Oi^[^{b^6*J 

iR^riTLc, PC, EP» Rp-HPLC{cj;«3**fco iitl*^is^W*<z>^mr±. ^J^<o 

4. HMPA0feJ:t5MRP20g>;^S^|gCg>»^ 

-A^ 500m 1 ^ . PH7- 0 © HEPES ^^K^fctt pH12. 0 O NaaHPOrNaOB 
TO?^ 500m 1 ^"S^Wi^X SmM {CplM Lfc HMPAO.-^fcti MRP20 ^iSr 20^ 1 

»-Tc-HIIPAO ^ ^»T<HffiI^ <^7K^^4'"C<^^^feSr*kfe^^^ 
Tc-flMPAOzK^<Sr 50idM T >'^:=Tigff?^ (ijH9. 4) j<f K«ftJ^ ImM h 
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.WO«3ir072142 PCr/JP03/02034 

2, 4, 8. 24 ^f^> m^±.^<^^^^\^^<>x^fh^Mm^^t'^mBt^^i^ 

feo »»Tc-MRP20 TK^fi SOniM U Vg&g^BiK (pH8. 3) X^miU- mmMP^m 
RP-HPLC -e;^$|U. 100%T-fe f = h y /^^f^tZim^ttfcttS *"Tc ^{*^;Sri^ 

CD IN NaOH eeJTuiii: i 7^0bfcm. mmmx' 10 ^(ei^mu a'HCi 

pH 5^1111 Lfc^>(D% ai:mm:B Vti„ r (D CD ""Tc-HMPAO " 

"^(Hsm^y^^^^ : 1 <Dm^^^%< Witx3p^m^ v=3f v^. ep 
: i b x i&0c0c^t^^^ pi^^mr^mm^ tvx^ hepes 

A^W^pHlL 2(i:'<T BOmil) ^SrffiV^fCoCD^^i:^??-tc^HMPAO *5 J;t)^''nc-MRP20 
^^=$r^^Ml&:^<P CPJg^ri SniM, HMPAO :fcit^ MRP20 ^gfgtt 2inM -Cfcofco 

:^:=i > p # % /l>.^d^ 2^1 "C ^ U fc distearoyl 
phQsphatidYlcholine (DSPC, 0;iisJftIlt) cholesterol (CH, Sigma) ^^JV : 
itt\<X 2^lL (15MnK)le : 7;5M:mole) GSX^XBI^^ 

J^:S#S!i:l>s,^65'etqT^^ (MLV) ^ 

0. ^WiJU 0. OS/ZD) © f • 5^ 7 — (Nuclepore 

14.' ■ 



wo 03/072142 FCT/JP03/02034 

y-A (SUV) §r#fc„ ^VtV:^y-J>.ti5%^>-h-'/l^7i^mt^^Vtc 
fiio-Gel A-1.5m (Bio-Rad) ^Mi^t-t^^/^^M lX30cm, 

Bio-Rad) u 5%-^ h -Ji^im^-^mm utj»M Ufco ^VN-e y y — A 

' m^^ 400, ooog. 2o0v^^y^mu ttm^^m.'kmji^'cmmmvx y :a^y-A 

^jj? U 2N NaOH T pH ^ 11. 8 ^ Ufc 5iiiM <^ CD ^ 1. Bml ±|B<D:*rjfeTfm L 

fc y vflMK(D^MK:^ip y Jt? y- A ^mm vtc^^ ^?\^^t^-v^a(d cd 
^1^* ufc,#^ttfcMM y :^y-A.5<)0M 1 ^i^ft<o^3®:^it7K-e« ufcm^ 

«*»Tc-HMPAO ^j3iUf'»»T<r-Mia>20^ 140^1 ^-ixfCiPx^ 

y=^r^-<-hU ''"'Tc-CDtrAy:^^y-A>|r#fc„ ^^tr^'L-'^J^It Uft^ L 

tm^^ """"Tc-cD^Ay jKy-A®5)-^ b^c, 

9. '""Tc/GSH y :^y-^Ag>f^ 

»'»Tc/GSH y JKy-Ar±^3*E<0:&&K:^i:TPMLfc:o GSH ^ 135mM NaCl/lOmM 
HEPK buffer (pH7. 4) K^if^ b 2N NaOH "C i)H=6. 7 i 50niM GSH ^<lrp|j U 

fc„ GSH 1. ^ If y i^iM^i^^ y ^Ky- A^iriis Lfc«. ^^/i- 

^3i-T?*itA<^ GSH ^^^t;^/^^ y ^y — A 500/t 1 

10. '""Tc-CD kXi^^^O>H^(D^ 

. ■ *5j:t/ '"°Tc-MRP20 >^^iV>>tPMl>fc "-Tc-CD y ^y— A r»Tc-MRP2H3) ]) ^ 
y-A) <Z)«-efcjg^Sg^{?:;. ^^^^^ 
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wo 03/072142 PCT/JP03/02034 

0. Iml :^~m 5 EEX' 5 ii^© ddY ^4ttt-r ©M^fflU J: •? S# Lfc, S 

■^10^. 1. 3, 6. 24mmm^mmi^i:oxm^vtc'^^'^mm^mmu je^ 

Lfc»Sr 100% Vtz t t «^>^tbm(DJ5l5§g Ig fcfc r> <Dmm i% ID/g tissue) 

M^^/V^— (Microcon (S^fg^), Millipore) fe:# L 4*C-C 880ftrpm. 
PBl^t'L- bT bfc^, 0. 45 M n (Oi^ y >^ ^ /U^ — "C^ii bfc 1j 

*"°TcO«-H:, EP Xti 8. 0cm ^ffiffi!lt;i^i&L. ^ d p a; ^ / 

i^T?M§l-t"5 TLc vti Rf ii:ri o.s o. 9. 50%r± h=-h V/i^xmmi~^ pc 
xn Rf «ri 0, 9 d>?> 1. 0 -e$>o fc,»^cOr<05!JB7K:^^k: J: o e-^ "-TcOj 
EP. TLC :}3J:T^ PC ttm^im^-t^ t^X.^fl^. '^nc-CD {4, EP -Ctt 6.0cm 
m&m^^Wl U RP-flPLC (B) {c::}oV^T 22. O^^iC^ffl $ ttfc, ""Tc-flMPAO 
EP r*»J^^**?>^»>^-f , TLC Rf Mfi 0. 9 -CfcSfeJ?), TLC Rf 0. 9 HiE 

<Dtk^m(om'B-it^h. EP -c^*btt5 "^Tco^-tDiu-a-^^nb^iv^fcit^rifeit^b^ 

6*|JR^i:Lfc. RP-HPLC (A) T-©{!^jt^F^ttl6.9^-Cfcofc, iifc{C^:fe-ife-t?'a- 
^Ufc:»"T9«>20tt, EP T-ttl^^;&^f>^Jc®i-&-f , Pq-ef4 Rf |tft 0.8 d*b 1.0 



wo 03/072142 PCT/JP03/02034 

m^^:^ib^:itx\ miit^ffy^m^i^mvfco RP-HPLc (A) -(^(mw^Mn 
^1 



Table 1. ^cit-^^Oi^iSm 





»*Tc04- 




""Tc-CD 


HMPAO 


MRP20 


ILC/CHja+MeOH Rf® 




0 






OS 


PC/SCMfcCHjCN Rffil 


OS-1.0 


0 




0.8-1^ 




EP %|ft^(cm) 


8.0 


0 


6.0-8.0 


0 


0 


RP-HPLC (A) UWmfS (^^) 


4-5 






18.1 


, 16S 


RP-HPLC (B) mW^m (ih 


4-5 




22.0 







:2 . jfflff^.#^^^ ■ ■ • ■ 

>5'v^-/t#fc warn <D 

#:^ife>Hfco RP4IPLC • 5Gi';®S^iirt^<^>**^^^ ■ ■ ' 

"^-c-HftPAO h '"-Tc-MRP2d RP-HPLC iJl i SJi^lS t^i^lCo 



17 



Wa 03/072142 r PGT/JE03/02034 

24 '*"Tc-MRP20 6%"^ X^ LtKOKM "°Tc-HMPAO <omiit^ 

"»Tc-HMPAO t «""Tc-MRP20 (DM^i^^ RP-HPLC {d J; •? ffi^i-^M-CvCD 2: <D 
IB'liL^^ife^ttKiJtt^-r pH ©j^W'^P-^fc^^^SrS 5 K^To 

tIcJ^M© »°Tc-HMPAO i: CD 0355^l&{-:feV^t:.. iSfiJ^© pH ^±#1-5 
fC#V^ *^T(rCD <^lt5f^{i*tAP pHll. 9 "CriJlX^fi 57%-Cfeofc„ ifS$S{ 
'^(D^^Rft:^^ pHll-9 -CltX^H: 74%{-Sbfco 

»»Tc-MRP20 CD il-<D^^ft^mtmWM^t h '^"Tc-HMPAO i t) t>fl5*^lJ: ■ 

< . . SJ^^Brt » pH -Ctt 90%U±(D "-Tc-CD LfCo t < 

""Tc-MRPao T'fi. olale: 95%U±<o »»»Tc-cd jR^^^ bs pH {c: .k b 

ic: ""Tc-CD <^#X^^{i 66. 4%-cfc r> . *^Tc-iaff20 %»VNfc «»^Tc-a) ®tt 
A^^H: 70.0%-efcofco «^Tc-HIO»AO^«Vvfe ;^H y ;^y— A^©^A 
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wo 03/072142 PCT/JP03/02034 

Tc(HMPAO>-^ V ^y—A^ »°Tc(MRP20)-CD V JKy— A<D^t>b'oh^#Jt> H> 
tt^t^'-tJ' 7. 5cm d^b 8. 0cm ^MIcS) ^t>fifCo Vit^h. *^cOB1PAO)-CD.. . 

{c^^f^ofco ^etttc^bx '»"'Tc<MRP2o)-cD y 5^Ky-A^^>rt^^^^COV^Xri. 
EP-er±91. l%(^Stii*l^35^^WK:6.Scm^j:»b, RP-HPLC (B) -ef4l5|^-r-«tO 
^^if^ 22. 3 $ ivtco 

"»Tc-HMPAa:feJ:U^*"Tc-MRP20 ^mv^XWMl^ti^Tc^CO^?^}} ^y—^^i. 
XJ^iti^m t """Tc/GSH V 3Ky- A«rjE^-r Kl^MS-^ Lfc t # O^J^ 

v\ ""Tc/GSH y3Ky-A-c«::itie>©ll8l§--<^Sclt«^^<^it*B^^«?>^^tx 6 
I^K^ »»Tc-CD y y-i^ ©Utt^^tcjfc 0 , 24 ^PBm^^::fev^■r«:ffF0^iJliSI 
■Ig fcfc >3 S:-^*!cttBgO 20%dS?t^ IfliJ-C^ 24 ^f^^ t>jmi^©^«lR]^ 

^pvtco *fc. 2«©»»»Tc-cD y:j<y-A^ifclSrr5i!. »-tc-mrp20-cd y^ify 

-AM: ^-TcOftlPAO-CD V ^y-M^it-<^ #K:S-^ 6 i 24 mmxX 9 3^-^ 

Tc(HMPAO)-CD y 7Ky-AS-^S^-C« 59%, »»Tc(MRP20)-CD V Tffy— AS-^^X 
li74%-Cfcofco»"Tc(MRP20)-CD V ^y-Ag-^fc^m^tl-fc^^ScWtfel^i. 
^© 5 91. 2%;5S EP -Cgg^i^JJ: 6. 0cm ^ibL, RP-HPLC. (B) -Cli^l^M 22: 5 
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wo 03/072142 PeT/JP03/02034 

mm) 

if-Wm-^. "-Tc-HMPAO ^fcfi '»-Tc-MRP20 Sr^V^fciB^^a^dfeSlSfc i 0 " 
°tc-CD !J /i^y- A>^fm Lfc i 5. '""Re-CD Sl^^Al^tt 3. 2%-T?feo fc " 
^A^*i>5^ 66%;5^?> 70%i:*:#<|Rl±b;fc„ J^gMtt^^^^LT '^-Tc-HMPAO 

^ '*-Tc-MRP20 ®^*>e>^^sSffiUTt>. i^A^^{^::fe#5^j^^v^(*^^i^/£^^ofc 
bti'fco '*"Tc-MRP20 itt:|5Jl-5;2: v *»Tc(HIIPAO)-{a) Vi:^V-^M'^<0^tG-:<^M 
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y : ^^/b^ ^t^^ A^A\ 

, . vN^i: (^-4^ ^itm t(^^L^^M^<:j^$;^ 



99m' 



ise Iv^^ '^Tg ^py^^y- Ac^ 
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wo 03/072142 PCT/Jt03/02034 
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wo 03/072142 PCT/JP03/02(04 

t^^u>i;^y^T^:y (CD) t©m?lr#AU/tyiKy-AO^;^fe 

-i:2-i^T^>t:^^i^y-:^:^T4> (cd) mA9^y—j>.t^m^u -rv:¥ 

r3^s^i^-^=^^t^l, fi:^T^^^ =ii=^u:yi?:;^T4> (CD) $^xk 

; 5. m^m^kmAi0m<^v^y-J>i^ 

i^'^^TiT^^v^ ; m^mi^mmfwm ; N-[2(iH-t'ti 
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wo 03/072142 PCT7JP03/02034 



! 
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wo 03/072142 



PCT/JP03/D2034 



^86Re-CD 




mmi 

(A) active bading^ 



▲ A. 




"<lh-Oxfne 







2/io 




4/10 



wo 03/072142 



PGT/jl%}/02034^ 



(A) »»Tc-HMPAO 



too 



^ 60 

o 

o 

.6 60 



40 • 



20 




6 7 8 9 :10-;;11 l^i 



(B) ^TcMRP20 



^ 80 
o 

^ 60 

I 

40 



20 
0 



6/ 7 8 9 Id 11: 12 .13 
pH 



5Z10 



wo 03/072142 



@7 
(A)EP 




wo 037072142 
S9 



l>CT/JPa3/a2034 




9fiq 



WO03/072142 



PCT/JP03/02034 



(A)EP 



♦ »♦ » > > t :m. « 



{B>RP.HPLC 
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